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Abstract of JP2002287192 

PROBLEM TO BE SOLVED: To provide an optical device in which controlling 
light and signal light are optimally coupled and wavelength conversion the 
conversion efficiency of which does not depend on the polarized waves of the 
signal light or optical amplification is performed. SOLUTION: The optical device 
has an optical waveguide 12 formed in a nonlinear material 11 having a second 
order nonlinear optical effect, a first wavelength-dependent reflecting means 13 
which transmits the signal light and reflects the controlling light, a phase plate 14 
to rotate the polarized waves at the wavelength of the signal light, and a second 
wavelength-dependent reflecting means 15 which reflects the signal light and 
converted light and transmits the controlling light. While the TM polarized wave 
component in the signal light propagates through the nonlinear optical waveguide 
12, the light is converted into the difference frequency light having TM polarized 
waves by the effect of difference frequency generation with the controlling light, 
and the light exits to the outside. After the TE polarized wave component of the 
signal light propagates through the waveguide 12 and passes twice the phase 
plate 14, the plane of the polarization is rotated by 90 deg. so that the returning 
light acts as TM polarized light and is converted into the difference frequency 
light having TM polarized waves by the effect of difference frequency generation 
with the controlling light, and the light exits to the outside. 
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tmmm(7)mmmmmmbiimmizmmm 
B?ie«-^3tsrMem 1 (r>^-M:tmmmkA'(^mm i 

mmmmmmziinm^<r)^ 

\,zm^nXT-)mzili;:k^ixX^^h^t^'mLtth 

mmnzm,ffymm.> 

Btriem 1 mm%mm(r)m 1 (^mmzuwm^ 
tixmtm^im^^^mimmmm^-^hm 

Wisdm 1 <o^mmm'm<r) h 0 -'■n<^w, 2 oAWStc 
m.mm,^tixmtm^mk§i<mwLt: mm^m 1 

mm. 1 mjm<^mm 1 <7)if^}e3K«jsssfc«iR*^ 
m^zmmmfixmm,^m.ifmi^mmm^ 
^mimwtt:mik^^hm2<r>WL^m-m^n.t . 
mnem 2 ffim^mm^fktmm 2 co^nir?^5kj»« 

I.^2i0{4ffl«t2rl-L, 

mm^%Mim 1 o«[ftfifi?R«¥s*»'?>fnBis 1 

OAIt«S:atTME^ 1 <7)^W3fe«»^AIt 

mB±mm^xfsiL. i)-r>m^2<nimmmmMn 
x-m. LtMmwt^mi.^ 2 (nxf^mmi^hmm 
1 <r)^Niijg3^^»s8^AW-ri. i t m^tthtK^m 



{mrn^^ mis^immmmhmm2(r) 

^mmm'mm-w^i.^.zmmix. 

mm 1 cn>imm%Mmtmi^2mimmm 

ffmkzmifmihti. 

mi^i<r>mwL. mm2(r>m.m^m^n.. fci 
ifmm 2 3 o^^iuiESi^jf A^tirv^i. c: 
t 1 1 3 <.zim<^mmw.. 
[ if 5 ] mm 1 w^«ijsffitfc(ti.«-f 

2<7)AI=f«t|Sl*^-7TT->N-«tCt[£^$il. 

miE^ 1 (r>tmm%mm<^T~f^m^zmmmit(r> 
=t-Y^tmL<^j:hXoiiz. m%^2(n^mmm'^ 

mzmmm%<7)'t- vmm?^ 1 <r)immm'm 

mtthmim^tfz\,iA^zsimffi±^m.. 
TtoAWfflijti^fi^t miB^^tt i'ifmfh^-^ 

U^iXtz'L i NbOs , L i TaOg , J)l)V^{±Li N 
Tai _ ^ O3 (0<xi ) 

mm L < ^1. i 3 \,zm.o rut %t9 9 -y Y%<m-nti: 
\^\^)^-n^zm%^%\'c^^h7t%mM^h.xh o , 
m=i rmzMm^^-wmifmi^^ti. 

t ^m.h -fhmm. 1 ± tzxt 3 tieiico3t^s« 

Stff*lST7Cf^{iM gXti I nT'S>l. ^ t S-i^h-r^ 
il^8{c^««^3K^||H, 

■h^htah z t immt tmsm 1 ttzii 3 izsmco^ 

[000 1] 

imm-tmmm] :^miii/tm^mzmL. # 

[00021 

m^^mizmim».m.mmm uzmm 

^mmizu-yxmrnzmmt^ . 

[000 3] z<^m<r>immm^mi. @8t:s^i-i 

die. mmmmwtizx^xmm^tm 



!(3) 002-287192 ( P 2 0 0 2- 2 8 7 1 9 2 A ) 



I, 

888 2 tcAlfrS C: fc t J: 0 . Wms 2 «fCfi-^{i 

«jgSS8 2*>^>tiSltS^ll>, ^n^,llig|*3ti:$i)«II3t{i 
^jSSI8 3tcJ:0*il$n^. CTx.«f, *iJ1JP3t«ftO. 

1. 5 3nm<Dmm3t\t^m-i:itifiX'%h. 
[0005] ±iB^^*iJ^3t^ii®t Ltti. n^mm 
mftmL^tix\^^ifi. ^x'{,mui ( i ) m.h. cho 

u et. al.. Optics Letter vol. 23 1004(1998) (7)35:1 
fL^ J; d tC . L i N b O 3 ^<7)^^mft^ifB<7)# 

m^z. mm,m^Lfdmmmmtix\^h. 
[0006] -flstc. imm^'mw^mmthm^. 

"mm^^mk^'^otz^^zki. m^tmm 
mm-nti^u%-9tmt m\^^zm%Lx\.^i'mifih 
•5. xmmznLx^u^m'&.m'>fz, 
[0007] 'mmi^x^j:.^<mminx.tzm^. m 

mt-f^Lxm. m^cr>yr4f^i\mLx^tz 
m^mmi<nm\,zx mm.^zmLxw.^^rn 
ot. m^%mmt^mh%'\,zSi^x. mmm.^ 
mMimm:mLxLt\^. mmx-tc^^b^^owm 

[0008] z<7)x o^j:mmmm-&tzmz. 
mhiim^(r>mm^ittx i>m^^immifi$^it 

L^v^fflJi)cSr^BBL. 5tl^!^S¥8 - 2 2 8 1 8 4 -f 

(#ga¥i 0-6 89 7 6^^^) tu-caj^tTv^ 

[00 09] :icr>mmzxh^m.(niMmi. ft-^ 



m-fh^w-mA^zx^xm^^tih. z<^mm9 

3 \i. m^%^^^zi6 V ^TJi 2 o<oil35-r S 
W5{?l/2jft*^coefflll^4t, SiJfflI3t«:St3JtL 
2-5coE35-ri>iI«^i)-raiC«5{|' 1 iS^i^coiifflU 
Sr4l:-i>J:5{ciSH-$fL. {4ffl«i9 3<OSJgSf<Of49 8 

5^3, m^m 2<ri\i<3:^Wim\>znx^ixx\>^h. 
[ 0 0 1 0 ] ^Ctli. f?i)i: L-C-?-<7)^^*IJe3tS|jSi8&9 

2 'I'-cjifi-^t $ijffli^<oM#(7)iijg*<ii9 ^m-nnz 

^\^x\^hm^i,z. mm.m.^zi.hWckco^^mm'^ 
'^(^fiht^-^-fh. z<nxo\,zm\^fifzwz. m 
9 *(C7K-r J; 0 tc. m.^-th-off)mm.-!it 95,96 

Sr^tffl-^fc . *g^ri6]<OM8[9 7 ^^SiJUPit^Alt 

-r^fc, @OT9 2c7)B^(^|igi5:Ji•^cfcv^T(i. ft-^3KcOiffif 

mm.'it9 5tmm%¥m'A^m^i±th(rix\ 
m%mmm^-^cr>?i.t'^^m±9 9'\t^^ti 

[0011] -ij. ft^, %m%t)K wm9 2c7){j 

%\t'm:n^if9owsmm:fw. vm%(mmt 

^\t\^ts:\^fz^\.Z. Wm9 2(r>m-m\zii\^X\i.'X, 

^%mmm/jt9 e tm^<nms.m^zj: 0 , 
mmm^mco^timmme9 1 o^t^m^ixi>> 
mmm^x'^Ltz^m^9 9im^-^tmm^ 

m^lX^^^fzif). ?Si^^9 8T-ffl»[*-'9 0Jg|l]lEL-C 

m^iih, z<r>Xdizmi<mm'ii. mmt<r>-'o 
^^Lx\^htz^. mn±<r>mmizm-L^j:^^m^^ 

[00 12] 

tzm<r)mmmm=f-x^t. mmittm^^xmh 
±T'OT(3^^i. J: a ^. ? h\.zmm-^% mmm 
h,tztiL\i. mw:&^mi.x'h h^^i. 5fxmm<<z 

\.zhh<r>i,znL.mm±n^^\.io. iip.m<D'£.m^z 
tih, z<;ii.o^zm.mmm(r>w.^m'^o^. m 
m%bim%<r)m:if±t<m^£'>x\>^h<ox. ^tic> 
mcomm'E-vi-^^-^ic7){mmx'h?>. 
[0013] ^-yx. mm^tii^^mm^zm 

-i.(mmmi^ii^xoiz. t/i^m. ^r^^'. u 
yxmcom^^-^h-^^zx ixiti^mm^^hcotmm) 
x'hhtK 9m<rimx'mm%tm^%(Dn^mt 
um^^xm-if^iib. ^ti-^Mzmm^^xm^mm 

mizbiimmx'h'^rz. z<^tz^. mmt. 

^mrn^^^T^^hwrnttc-^x^^tz, 
[0014] ^fm<r>nmi. m<r>ii o^mm^m: 
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[00 15] 

im^^^mmm^^m^ithm i com^mm 
\,zm.mm^tixmim^<^».^mmmm'^h 
{zmimm^ixxmim^mxfmii^mmm^^ 

[00 1 6] ^^t'. mmimm'^mzii\^hm^ 
3t<ot- Ym.ti^wsmmmwi<r>mi)>hmis^2n 
xmzm^-oxr-fmzmz^ixx v^a c: fc 

[0017] ±.%tmim^-thtc»i. mim3<r>^ 
mu<nmm. xmLt:m^%twmt<^ymw.%m 

1 co4mm^mmt . as* u^m^m-^m 2 k 
m^^^hh^^imMWim^zi 'o-msimmm^^t 
hzd:^mm^^^W:^^t^m2(r>nmm^mm^ 
k . mm 1 mmtm^m^ 1 <^xmizmm 
m^ixxmm^mm^^^mmmmmm^-^i 

<7)t, d -'ijm2coxmizmmt^^tixmiiE^ 
^^mm^m^^hf^ 1 (^mwLt . mifim 1 m 
mcom^m 1 cowmmmtiiKMmizmtmm 

im&^-±i>m2m.-m^mii^&b . mm2<7)m 

m^m^k mt^m 2 mmmmm^^zmm 

mki^l. Mefi-^Sr miiB^ 1 <OWi^imm^^ 
SS^AWL. l-:>^v^L2o«&:S$:j#omne»**«: 

msiM2<7)immmm^xitii. i}^r>u^2<r)^m 
mmmm:fi^LfzmMm±m@i^ 2 (oai*« 



k-th. 

[ 0 0 1 8 ] friem 1 <7>tmmmm,kmii 

y^2ff)4mBm'mm-'mwL±.i<zm^^ti. mm. 
1 mmm%mm,kmm2<r>^mmim'm<r)^'.z 
«*mtt^>ti. Mie^iofiffifi^, mm^2(om.^m 
m^^. fej:i>'fneiS2<7)ffifflis<o3o*<fna«tffl 

[ 0 0 1 9 ] life, m%immmm9tm.mzmh 

m^2<r>XWi&izm^X'r-J-^i^\izmk^1x. fne^ 

i)^omm,mzm^'^xw::k^tix\,^^^k^mkk'i- 

lZkt<X'^l. 

( 0 0 2 0 1 s ^^c. «iiiem2coi^i^jg3fc#?sssoB?iea 

*»[<7)AI*{itwRltK±ISW{t (^.iiT V c: i: Srif St 

[ 0 0 2 n ^^c, mum 1 o»:^»R*t^g^fne 

fi^£OAMffl|{=i^fi#3KtlirieS353Kt f:^m-th^ 
-df jL l^- Sriia L^c i i: * I. i k ifiX'^ 

1). 

[ 0 0 2 2 ] t/c. mmimm^mmmmmm^f} 

(iRK^ititLiNbOs . LiTaOs , J>«.V^{4L 

i Nb^ Tai _ ^ O3 (0<x, ) mm 

mmm'^<^^mk^ y ^ v^<r)mmmHmm 

Mm&T7iMiiim\i^tiX\>^& Z k ^:mik'thZk 
[0023]^/;;. fliSSiff$±#7Cfg(4Z nTJ> 0 . 

[ 0 0 2 4 3 t:/-,:. l(ria«;gflcffRSt#S{i^ii<^RI* 
[0025] (f^ffl ) *^H^T'{4, «;S«c#^^SS" 

h V ~y i'^mzx imm'ijotm 
mmm^mm^. m^^<^xiiiM^^ti^tim 
f^<7)nm^m<7);fi.*^(^nhixhm^x'S>i(^x\ »m 
^kii'^m^^^ti^timittf'Z±x\ imm^ 
mm(r>m%mmtxm^mmmzm L^r^^isf^ 
mi. zmzxy)m^f}^'j'-^j:<. *^ofi^^cotijg{c 

[0026] 

nmmmmmizmt^ . 

[0027] mmmm tti^^mxii. m<^x 
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ti. ^<7yxof<zm^iiiimmm»m^zmLtz±. 
x\ wTt^a^i. ct 0 tcmwMizii 0 m^±<mmz 

[0 0 28] im 1 c^mmmm) mni^mMcr>m 1(0 
mmmizm?>mmmmi^!miimthrzM 
mmx'f)h, m i ^tc^ j: ^ iz^^mizx ^mm 

Mm i^zmmtirz%m.m 2. fi^sr^^-t 

m.^mmm.^^hmm. 1 4 . fcj;t/fi-^7ta 

tX^m3t^RMS-tirTSi)0P7t^iijg§-frS^2<7)«;gfl( 

[ 0 0 2 9 ] II 1 fi^3t. WmogJRJgKSr'e 

fi^tilS, 1 9tLr^^L-C$>-l.. ll^JKISt'^L 

i2i:Aitts, za)b^^m-fhi.d\<z. immm- 
m,ui 2{zmtmm^z^txmij±%t£'Mm.m 
n^mkhixhXot^z. mm%<r)mmmmLxxmt 

[0 0 3 03 ^Lx. mt^nTiptc. immmm. 

S§ 1 2 ^iaiB±(0**><i,St:fEtS t/i$iJffli3tJ4IS 1 <r>K 

1 2 1 OAftfJB 1 

6ti>hw.2<nxmmi^mm±.<r)-&ti->h%i<zmiL. 
1 4 ^g-c . y^2<r>^^mm^n. 1 5 

[003 1] ai ^'H^t'^^Lfcfi^Bi, HI 
^**fiic»RSt#fa 1 3 &ji3§t , IS 1 cOAItSffll 1 6 

ti^t:>nm.mm'^m2\.zKmixh. z<ntt. 
mmm.mm.'j^^iihttif). mia. m&k\ 2** 

m^^ixm^z^'^tcT E ffl^^^fc SK^T MM^« 

ifiTmm.<r>^\,zmmm^^zii hWc^<rmmmfi 
^titi. ^mmmhTum&t^j:hm^\,z^t. 

h^^z\mL^£ifih. m^\.zmskthm'Wtt<nm 
mmm^^zii^. Tmmni^-thmm.'Kf^t'm 
^ixh, -eLT, m^<^TEmm.m\i. ^^12 
mm±.co-&i}-h^[z\mLfz^k. mmAimx. 
^2<r)^^^Kmm 5X'm^ix. M^mmi 

zjmm-hz.t^zi.^ . ^i»*^'9 0SI^l«^^^Tv^s 

<c,£^teJl8L^:*«4>, |S|*|6ifceJ8-tl.$iJfflDtt<Oll 

I/A3 =1/Ai +1/A 



m^n. w. 1 mm^mm 1 3 Sr^js ut^i-issa. 
[0032] m>^zii\^x^m^tifzm.mmi. a 
mzmm 1 4 st/is 2 iORit^a 1 5 1 j: 0 sit • n 

2imiL. m>\.zxmgk^titzTmm^i:^thm.^ 

[0033] Ltzi, 0 1 . ifWn<^W. 1 crmm 

ftjitcAWL-c. m^i2(nm.mmLXTE. t 

[0034] i?.%mzx him>imx'\i. mmm. 
f.zmti:'&9:<:o%\vmtimf}-^hwSiXWs ixm^^m 

Wmi'ii->X\^h1fi. ^•tm^U^'^h^^zi,'^ 

XM. mmmm^tcm^b^s^ . asw^r^^^u— r 

^>^ii>. z(r)i,ots:^^\.zh. mzmmhXo^m 
WLtwi±.mm^mt nmm^mh z t ti<x^ 
I.. 

[0033] {m2<^mmmm) a 2 {4*1603^7)^20 
mmmmizini^^^ms<^mf^mmmtifziibco 
mmx'h h . m 2 * ts^-r j: ^ *i6B3t<i: tit^ 

jeff^42 1 m'&^tifzm 1 <o^^8§2 2 . m.m 
wmMmm^^titzt^2(Dmm2 3. mmti^ 

4. m^m.^<r)'mimm^hmi<r)mm2 5ii 

2cr,mmum^wi.2e. iii.mm%^^<nmm 
mm^^ht^2<nmm.2i^zi.'>xm^^tih, 
[0036] a2tc«4, mrnx'TT^Ltzm^. wmxtts 
Ltzwrnt. iii:x/mm:^sUzmm<nm^^. 

^tl^tl2Q, 29. 2l0tLX^^LXhh, ClWfil 

mcli. m 2 n^-r 4 -5 ic: . njsft^t 4 hmm% 
im.-th tz^<nw. 1 co^Niiii^3t«iSf5 2 2 1 , vm% 
^m.'thti^<m2<nimm%w<m2 st^^tx 
m2<7)4mm^mm22iztii'j^j:\,^L2-^(r> 

[0037] a2(sjSt U-C 1 ocO&ftSrAlt-ri.^ 

mmmm2 3 ^'tcfctti.m 2ffira»ife4tcj: o . 

- (1) 
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[0 0 38] z<r>xdizLxm.^i}.timmmi. 1^2 

mmu2 2^zmmm^<7)mmz. mi^^^Kcm^ 
^mmm^hti:s>xoi,z. m2(omm27mm- 

[ 0 0 3 9 ] ^ LT . ^mm^mm 2 2 mm±cni 
ij'h&zmLtzmmmimicDxsimzmL. mico 
mm^mitm 24izx*) m^tix . ^mmm 

3E^?SS§2 24' $S 1 <7)A»tffi*'^>m20A*fS'MlE 
±<r>:^i}^(,^izimL. SSlcOfirffi«2 5, m2cr,mM 

mKSim2 6. m2«{iffl«2 7. m2mmm^ 

[ 0 0 4 0 3 -:^r, it^imizmmifz^^WM^zXl 

m 1 (ommmt mi,zmmmm i tm 
1 cr)Kmssi)'hm 1 (^mmmmmzx^^tih. 

zmmzmi m i mmmmm%'px'(r>m^^<r) 

x'h^. m2<r>mm^m^mzxhm. axj/y^ 
1 mMW,zxhmmmzi: o . m i <n4mmm^ 
i'm.-tumzm^±(r>TE . Tum^^-^tt^^ti^fi 
mm^^^zx ^mm^^^b^mti. m i (r>^ 
^mm^mm^Lx^\-U'^tm^ixh. 
[004 1 J ^<nmmzxht. ^ibm2coimm^ 
»jss§2 2, 2 3(r>m.mmmm<r)i,(7)^zixm 
«s\ w«2 2. 2 3izt5ii^mmMm't-Y^m 
izmmtth^bifiX'^hcox'. m^mt:nomi<7) 
mmmm2 2^mmm^'km^i:'h^ < m 

[00 A2]\:X±m?nLX^fzi.d{Z^ y^^mc0^2(7) 

mmmmmzxtuf. mmmm2mm^m.'^ 
mft±izx^xm.uz^-^Ti>, mmmim^m 
mtxTE, TMmmmm^m^mi-?>zbA<x'^ 

[ 0 0 4 3 ] t^c, :^^m<om2commmmizximk 
■cii. mmr&m.i,zxm^^m'^y^yj< h v y^'sm 

ti<-^ix^'tif^(7)m!^iQ<r)^i}^(3'nhti^<r)X\ %<n 

x^-^^w^'}c\.fzkx\ mms(^m%-^mwi\^xm 
%mmizm\.ts:\wf^mx.hfz»). «^*j^^^< 

zmmii. mmizxi,mitiid^j:msm^ 



i:bhZblzX'0. iki!bX^-^miz^j:?>i><r>X'$>h. 
[0044] 

immm] mmi,zm'i\>^x^m<^M.wmm 

[0045] (mKOHifi^J) ll3t*^BJi0miOlt 

iikm<7)tK^mmmm, m i <^mnmm i 

^^xmmifz^mco^ i (ommmmcoMi^mizn^t 

I). ZZX\ 3 1«±L i NbOg a^K. 32{±LiNb 

o 3 mitm^^tLfz^mm. 3 3 mii cojg^iis 

#R»fl, 3 4iififflK, 3 5«im2(7)»*fic#R« 
H, 3 6(iLiNb03i7)^«i*<RlE$ix/c^^, 3 7 
<i-!?--^AP-^', 3 8im^(mts1j\^. i5Xr/3 

9 iimwtmtsmtr^timmix^^h . 
[0046] :^mmmxu. js*o . 771 /<m(7)$inai 

5 5 OximcolliSlS^^^m'l' I. j; a^a&«fi£L 
^SlJSfiaJtli. L i NbOg fflg3 l fc LT, Li 

NbOg (r>zm {zm^zmm^j:mb^j:^xom'otii^ 

t:mmi}nmizx *)mmmz 1 8umX"^mKmLxh 
:L(nmm^. ^mm32^[zmm^. 
mmit<^mwfiTm-n^<Db # umi^^tc j; s»[ 

'm3 2 1 LT. TE . TM<oM:^<otijss[^s?«rr^« 

[0047] ^■mmta. M g *i^3a§ii/v: L i N b 
03^3 l±tZn*iafe!lD§iXJtLiNb03*««« 

'v'jm^b'th^ib^zx^. m.m2mmLfz, m 

ifm.^btchi.o^zm%^^ixX\^l. 

[0048] i^mmxu. wm 3 2 y 7 i^' 
<nmx'h':>xi>. TE. TM<?)M:^r«7)fiafe^^t. M 
mm-tizbi}^x^h, 

[0049] ^mmmx'ii. mmm 2mm^^4 
0 mm b I fz, tfz. ^mmxii , m 1 <^'mtmR 
mmb IX, mm3 2<Dmsizmmzx 0, 

COl. 55/xm^(CfcV^t"l 53 0nm*>^>1 6 00n 
mtX(7M^i:^L.MWt(r>0. 7 8//in^{:t5V^ 
T760nin*>f>800 n m^"r'0«;^S'KSt^l>^JB 
^3 32-J^figL7t:. 

[0050] ^mmmxu. mim 2ot> ^-:^<7)js 
at, fitB1S3 4^•±«l:^r|6I*«flc^B^c^^UT4 5S« 

ia«3 4<i. (i-f3fe«fttfcv^T{i2-p<^a3c-ri>(i« 

iS^fSltJaff 1 /4 ^*«-<0fii[fflllS:4 C S J: 5 1 , 
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[0051] ^h^z. ^mmmxu. m2commi^^ 
mmtix. mm3 2<r)mizm*)mt:mm 

4 CO, MSt3^LTV^|,c0i:{iK«(0ffit. mmi>zX 
K>it^%(7)l. 5 5>um^tfcV^T1 5 30nm*»/^>l 
eOOnm^fcO^ftSrKllft, $lJfflI5KO0. 78/zm 
^lwJ3V^T7 6 0 nm*>^>8 0 0 nmtT<7)^^^m& 

10 0 5 2] :$mmmx'ii. mm^3 2 'px-mmmn 

mm 2 comm^Rmmx'h h m<r)m^ 3 5 , 
mu3Aim&Lxmm3 2^zKm^tihtK mm 
^(r)mmm^±<owMi^znLx. \m^'rt<r)^^tts: 
'>x\^ht:it>. ^(mm3Amwm.^^zii\,\xii 

2oc7)iI35-tl.iljS^^i-rat{3{ri/2«ft^c7){5ffi|| 

TMii3fe{C^}ft$n-C, 2^?SSS3 2tAWSni.ctdtc 
L/C. TWm%h LTAItL/c$W(i^«K3 2 5:0 
3+t'{±t*»^>*^tfEjl8t/::iO*), micoftftflSffR 
lt#glTJbS^Jl<^RItli3 3fcJ:0RW$/lT, TM 

MTKiot * 4-S(i*r*»'^£'\i: LT aist sni. . 

[00 5 3]-:^. ft-^{i. ia3tc^tJ:dt. -t- 
df aV-:? 3 7 ^:frLT©JfflI3tt {iS«ffll*»'b^»3 

2^Aifr6. m^%inmmmsL3 1 tsm^iijs. 
3 1 1 w^®^. J) I. V mm^mm.Lfz ct 5 ^ 

wmm^mm3 2 5-0*3<ot*>4>t'\fcS8H- 

<r)Tmm.wmm,3 A . m2<r)^^mmm 
X'hhmmm3 5t j: owsnifet , m^^^i. 

mm 3 2 i:m3'^<^^i)^h^^bm.-fh i: #{=TM 
C 0 0 5 4 ] tT, W5 3 2coaSST'S^m§it^5e 

»[ftSi3 4, ^2<r)m^mm^WiX'hh§' 

m<7:>mm35<.zi:r)^mm,t. RtfSrSft. mssji 

m 1 <r)mkmw.mm'hhm<r>mm 3 

LT. ^-^=.\^—?31t^h^1l^iXh. 
[0055] *^JiMT'«i, «^<0M^I><i^t$iJ19 

3t«o^^3 2'^oAai:^$--?-nWJ^<o-:Sr<oAai 

cOfi-f^tJ-A^lLTt,, ffl«(ci*-ri.^}a56$c7)^'fbcO 
4t^cV^a[^ia«irf^*«^«Et^:S. *IIJfi0!ItAltfi 
^?-lmW. SlIfflJtS-lSOmWAtfLJttC-?). 1 



[00 56] (^2c7)||S|0^]) ll4(i*f6BJCJ;|,S2 

i:m\^xmm Lfz-^wn<^^ 2 (r>m3m<7^^wmi.zi^ 

atS. Z.ZX\ 4 UiLiNbOaSet. 4 2(iLi 
Nb03StE4 l±{:jg«$tiycl^l<7)3t®j^, 43 
liL i NbOg »R4 I±icm$^i/::m2c03t^i«^ 
88, 4 4 MW, 1 cO&*«c»Sltll, 4 5 {iH 1 cofiffl 

4 6{iL i N b 03 mmifKmtitzm. 4 7 

{il|2cOjS:Rti!c#RtfR 4 8{ill2<7)(51f«, 4 9{± 
^-^:i.V-f. 4 1 OtiSltR&ih^, 4 1 Uid-fTt 
<7)jttf:fir|6l, 4 1 2{m^^<rMtJ-f:'^t:iti^f\ML 

X\-^h, 

[0057] ^rnmxu. m 1 c^mmmt mm^z. m 

mi8umX^m.^LrzLiNhOs<^zm4 1{Z 

m4 2t^2comm4 3^Mix}i<^. mmti 
XI. 5 4 2Mm<Dm^i:m2<r>mm43izmi 
xm2-m^m.izx^^^o. 77iMmmmm 
mi. zmm^t:mimmm2izxiiiix&^ 
^mt s i 3 izmmm^uzj^^m 1 (ommmt<7) 

[0058] ^mmx'ii. m 1 <nm.m 2«#jSK 

:RS-4 0inm, m2c7)^^Sg4 3CD^«8S*S:2 0mm 

t t/c. *iiM0ij^«fi£-ri.i^«i, m 1 mm4 2 1 
f^2ff)mm4 3i^ix^tifmuz<r)h. m^zm^ 
hn^mx'-^mm^Ltz. 

[00 59] t-f, miiO#»S84 2lc^LT{i. ^1 

<7immtnm>.z. w,i<^^m^w.mn.hLx. - 
ij<rmm\.zmmzii o «^<o 1.55// m^c7)«^;gs: 
®SL. siimoo. isum^nm^^Km^m 
m4 4 immh . ^ix. ^0mii<r,m^zm^m. 
mzii\.^x 2-:><Dm^tiM^i^^mizmi 1/4^* 

LT4 5iKc7)ftSS-^:-rJ:^lcLT5l*)ftft5. $f>tc 

m2<o&:Sfiifi^^^st LT. m.m2mmizm 

£7)jSt;:^S{c J: Offi-f 1 . 5 5 At m^c^^^m 
7 2r»jSL^. 

[ 0 0 6 0 ] m2<om.m 3izii\^xii, -n 
commizmmzx nm^m i . 5 5 x/m^o^^sr-r 
immizxhmmm4 1 o^rj^B^L, fa^cosgH 
t=$f)iS3t«:i{cfc I, ^x 2 'o<om^t^m)&^^um 

1 / 2 jS[:g:«-OfiifflllS-4 bl.^ 2 <^fi[ffl«4 8 S:±tll 

U\^i}^mLmiziciLX4 5&(7)n&i^j:-tX dlztX^ 
OWt/c, ^«0<}:^{cLTJpiit!^v:2-?<0«^4 2, 

4 3^. MAiz^xoiz. m2co^^mmm7 
tm2mmA8m^^oXdizni^Lxm&i 
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[0061] *ii«fiMT'«4. mmm2<^mm4 S 

R^m 7. mi mtsm 5 ^m^ix . m i mm 
m2^z^M^tlt. m2mm4 3-cm.^tim 

TEsmz^m^ixh. 

[0062] :^mmmx'ii, mmm&mm^m^z 

4 5{mwmmz}5\^xii 2-:>cr)m.-^thmmmm 
izimi/2i&^(Dfimmt:±t^, ucifi-^x. m 
mm 1 ofiffl«4 5 <.zii mx/Tummz^^ti 
X. w.\<r)m.^4 2\,zxM^tih. mmmm.^zih 
m.m.mmhixhmmm4 2mzn\ifmm% 
<r>mmi. m 1 <r>%mmt nmxh o « mn4 2 
mhmzmm.mzm-ti> ^ t t'S: «. . 

[0063] mi. 04 ts^-t J: 0 ic, -t- 

^:=.v~'^49^'{fLxm^%hii.mmti^tym.m 
mmt wm.^z-'nhfi. m 1 cnmrnm 2 imtti ^ 

M^-Yt^j:'iX^mt^^miti>. zixt>mm. 

[0064] *|life0«T14. &ft^M=5r Sfi-^i: mm 

izx-^xmztij^x'titzib. ft^*. mm^ffii^-^ 
^i:Xf> IX t> , smzm&^m^mco^m^ t 

[ 0 0 6 5 ] ^rfc . *»fe^jT'{i:. 1 ocDjS^i^**?* 

t:m2coimmmm4 3izxmix. m2i$mm^ 

2mmmmm sizxMixmm^izx 
m^t:%^^^xmif^-^xh^\<\ mni. mmt 

LXl. 3 2;^mi:l. 5 5/^m<7)7tS:ll2i0^2S4 
BtAltLT, 0. 7lMm<DmWt^m.l.mi(D 
#»K4 2(IfcV^Tl . BO/zmCOfi^^^l . 5 

[0066] {m2 <r)mmm<7m&m ) 'Srfc , ±iec7)m 
2mmxii. mimmbm2mm^^tL^ 
tijmu.z^-h^zm-^Lx^mm^Lf.:^K msi^z^. 
■f i ? mimmmmms 2tm2mmm 

mmmm 52,53 <7)mm 5 9 sr^ft. m 1 

55,^2 C7)S[:Sfi<1?Rlt ^ 56,^2 (7){4ffl 

[0067] (^1 <mmm<o^m) m6ii:^m<o 
m 1 <oiiM«<r)^j^M^s^-r0TS>&. zff>mmmi 



m3i:m\>^xmmitimi(ommmtmmtx'hh 

mmmme 2m2ff)XMmwizm^ti 
^3tiot- mf}^zcomm(onmf}'(>mm^(om^z{^ 

i}-'yX7—Jmzij::^t^ Xolz lt:Ai)m^i, 6 7 

[0068] ::<?)i^}g®T'{4. m^^trnWimmm. 

^6 2i}-i^miX^^(>, (4ffl1S6 4^SaL. ^20 
«l[;g«c#RW)l 6 5 T'SWSn, SlXfifflflx 6 4 Sr^jg 
LT , ^^^Jg^K^W 6 2 tcSVASt-r ^ T'CO t'-i. 

3t«iSSS6 2*»<c>tiJlt1-|.ifc;)#»6 7(?)^:-h'@«- 

x\ ma^ 6 2 *><o<oajwh'-A<o;£3&< o < ^ 

[0069] ::c^||JffiJg®lCfcV^T(4, m 1 <7)|?fgfia|i: 

[0070] (m2<7)mmm<o^^j:h^m) 07*4* 

l%BHiOm2c73||Jlfl?l|cO^^JB^)$rji^-rHt-J>S. 

iifiS;(404 , ^m\^xmmifzm2(nmt^mtimmt 
xhhif. tmm%mwi$hi 3<^m2<r)M^mimzii 

^S§Offl{ci^*'-:>Tf—''N°^^7 1 0tcE:^L, ^h^z% 

\<rmm%mmi 2(n^-)^m 9\,zi~,vthmm% 
<n^-Y'\^tmL<ts:^io\,z^ ^^m2co4mmm' 
mm 3<7)^ff)mi^4mmm'm7 2^\^i)-omm 
mmmzmmmtco'f:- vm^, mm^cr>mzm> 
-yxm^hx d iz Lfc)^m 2 (Dmmmt m^i. . 
[007 1] z(rmnmmi> . m^<D^^(Dm^iyh 
$<ti>^c<s6tz, immmmm7 2i}>^iiim-m^ 
mmm 9 cot- ix^^h. 
[0072] mmizii, m2ff)mmmt ^miz, u 
i^'miL«i<7)mt:^<mmmmzM''yXT-^'<^7 9 
izw^izA^^<-riztx. m^^cr>mtiibi^<L 
X. t-h'gsrftycLTv^i., z(Dttmm^com^ 

A-gp? 1 0 tfcv^TSiJWTtcot- HSiJ£*^S. -ec: 
•c\ z(7)m 1 w?t«^S80T-^N-gi5 7 9 izmh 
mm(r>=e-mtmm&t^j:ix^iz. m2<r>mm 
mm,7 3(mm.<r)^- h i j£;*clti3 < co*^^ 

[0073] c:(^)iijfij^®t't4, m 1 , m2<7)^mm% 
mmmmmi:mm.xhi<r)x\ 07ns^tJ:d{c, m 
2o^^^jB3K^«7 3c7)M-:^iO«7 1 0 1 <n^m 
mmm, 7 2 ot-^n-s? 7 9 1 nwimmz lx . n 
^\,zmhU'mt<r>=t-YWi^muzi'j:hXo\,zi,x\^ 
&. zm^<<zx^. ^2<nmmbm\.x. mn^k 
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[0074] ( ^cr>fjii(r)mmm) zzx-mftz^mmm 
03 im^^fzi}^. ziim(:>i'. muixm^^. 

-^mcomm^mm^^x t , ±M<D^mmt mm 

[00 7 5] ti^. zzx'mti^m.mx'\t, y-yv 

mmmm^^x\^itiK m^'s.m, mmtc^^^^ 
•fixm<r>mmx'h'yx\i. ^%mi.mki,zmmth 

10 0 7 6] ttc. zzizmrz^^mt^mx-ii. ss^fis 

^Rm^t Lxmm^zx-^xmm^ixfzmmmmf^ 

[0077] 

mmm.izx m^^'^^'^y^ y- v ^ i^fnimzx^ 

x'hh(r)x\ %<^K\^-))i^mitLtz±.x\ tmmm- 
m(r)ws.mm Lxm^%<nm.i.zm l^tv 

Wk-fhZ.tifiX'th. 

mi ] if%^^<^m<^mmmm\,zmh^K^m(Dm 

{m2\^^^<r>m2(rmmm\.zmhm^m.m 

^wMi:wm-fh tz>f)m^mx'hh, 
[03] *^HBc7)^ 1 ffymmmm^mmmm 
mmiX'hh. 

m^mx'h^. 

[05 ] :if.mn<7)^2<^^m<rimm<r)mm^m 
[06 ] *^BB<7)® 1 <^mmm<^>mm(r>^(^^nm 
[07] *^H^co^ 2 mmm(7)^ i.^j^c^'joTt^ 

mmtmmx'hh. 

[09 ] ^<r>mwLmmm&^^m'F(7)mmi:mm 
timmx'h?>. 

1 1 -mimm^^^i:^tmmmm 
12 

13 



1 A 




1 R 




1 

X D 




1 7 


^ 9 ^ A 


1 0 


la *7 yu^-' iSjBWatlfu 


1 Q 




9 1 




9 9 








24 




25 




26 


^2<r)^^m-m^n. 


27 


^2<mm. 


28 




29 




210 


3 1 


LiNbOgS^ 


32 




33 




34 


mm. 


35 


m2<n>m-&mmm 


36 


L i NbOg <7)^mifim.^tirM 


37 




38 




39 





41 LiNbOgS^ 

4 2 m<r>mmi 

4 3 ?S2(7)7t^W 

4 4 IglcOjSftftcSKWI^ 

4 5 %i<r>wm 

4 6 Li NbOg co^J-fii3&«Rte$ixy::g|5^ 

4 7 w.2(r)mmm-mwk 

4 8 m2^ii[ffl« 
4 9 -t-^Al^-^ 

4 10 Kmm 

4 1 1 ft^3t. ^7t^7)jttJ*-l6l 
412 a3|5ft£7)Jttf:fr|6l 

51 LiNbOgS^ 

5 2 w.i<7)%mm 

53 lg2C7)3t«j^ 

54 m(r>w.^m-mm. 

55 (affi« 

5 6 ^2<r>m-9:mmm 
57 ®2{affl« 

5 8 LiNbO3<0iJ-ffi*«Re$iTJtS5^}- 
5 9 L i N b O 3 WSHZWL^'thlXtm 
510 KStl5fi±^ 
5 1 1 m^3fes ^3t(7)atf*(6l 

512 S*»oJSO^rifij 

61 LiNbOaSS 
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6 2 

6 3 mim^mmim 

6 4 mm 

6 5 ^20jft^ficff^St^ 

6 6 L i N b O 3 ff)^mA<mi^iit:^^ 

6 7 r-^'^SSSS 

68 tf-dfiW-:? 

6 9 ft-^. ^Wi^(Dmts:fj\^ 
610 SiJffll7KcOjltf*-l6) 

71 LiNbOgS^K 

7 2 f^i(7)mm 

7 3 m2<03fe^»S& 

7 4 mim^mm^ 

7 5 fiffi^ 

7 6 m2(7)»*fi!c»R|*!l 

7 7 m2<7)mm 

7 8 LiNb03<7)^^ffi*iSK$il^g|5^ 

7 9 mi<7)3K®af§iOT— A-gp 
710 mi«3t^«SS^TW^g|J 



711 KWRSihM 

712 Hf-^jtU-r? 

7 1 3 fi-f^, ^3t<7)atj:)ri»i 

7 14 a2|s«c7)jitj:s-(pi 

81 

8 2 ^^«i}g3K#^ 

8 3 ^iftH 

84 iE^^<Dmmf\^ 

8 5 

86 ^mtmwji^ 

9 1 -^aH 
9 2 

9 3 (ifflM 

9 4 ^iSti 

9 5, 9 6 m^^mmiji^ 
9 7 mmmmji^ 

9 8 fl[ffl1S«olSglJfw±W:^|iii 

99, 910 mmm^mmi^ 




i 



mi] 



^^^^^ 




im2] 



24 

4 



30 



23 36 27 




[03] 



[051 




9.< 



Hi 


mi 


m 






mm 




m 
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[04] 




[118] 



max 

(2tAA,) 



'I • 
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[09] 




(72)^B^ If {i2)%m m. nt. 

F:7-A(##) 2K002 AA02 AB12 AB30 BAOl CA03 
DA06 EA03 GAOl GA04 HA19 
HA21 



